SUPPLEMENTAL MATERIALS AND METHODS
Fatty acid analysis. FAME profiles for Nitrobacter winogradskyi were taken from previous work (1). Stationary-phase culture samples of Nitrosomonas europaea were submitted to Microbial ID, Inc. (MIS, Microbial ID, Inc. (MIDI), Newark, Delaware, USA) for fatty acid methyl ester (FAME) generation, extraction, and identification by gas chromatography as described for N. winogradskyi (1). FAME profiles were generated by Microbial ID, Inc. (MIS, Microbial ID, Inc. (MIDI), Newark, Delaware, USA) using Sherlock 6.1 as described (2).
MODEL CALIBRATION AND STRUCTURE
We calibrated the integrative model by varying the upper bound on the NIR reaction and switching on or off denitrification reactions catalyzed by HAO. We show the figures for the initial model calibration in Supplemental Materials ( Figure S1 ), which predicted HAO production, but later in the batch culture than ultimately measured experimentally.
The final model calibration disabled N 2 production by HAO, included a short time period (15 minutes) where ammonia uptake was maximized, and then changed to maximize biomass production.
The integrative model (microbiome v2.1) may be found at GitHub 
